Introduction
Chemical dissolution of bed rock/minerals (limestone) plays a central role in determining the geochemistry of natural waters. The major source of dissolved species to natural water is the rocks coming in contact with water (Yadav and Chakrapani, 2006) . The dissolution rates of limestone in CO 2 containing aqueous solutions are determined by three rate-containing processes: (1) the kinetics of dissolution at the mineral surface; (2) mass transport by diffusion; and (3) conversion of CO 2 into H + and HCO 3 - (Kaufmann and Dreybrodt, 2007) . Again the pH, temperature and intensity of rain are changing due to global warming. As acid rain causes the dissolution of carbonaceous stones so determining those effects is very important for the stability of the underground dam construction in the limestone, which is the main geology of the islands having the underground dam in Japan. So the objective of this research is to identify at what extent the effect of global warming (pH, intensity of rain and temperature) on the dissolution of limestone. Firstly the dissolution behavior of limestone is simulated in this research. For that CHMTRNS Code (Norishad et al., 1987) has been used. Then, examine the effect of pH, intensity of rain and temperature on the dissolution of limestone.
Numerical Conditions
As a reference case, it is assumed that recharge water, with pH of 5, at equilibrium with soil-zone CO 2 (P CO2 = 3.1623 × 10 -2 atm) flows through a limestone-lined tube. The initial composition of this water is firstly calculated. The fluid, with the calculated concentrations: C H2CO3 = 1.473×10 -3 M and
M enters the calcite-lined tube with a velocity of 1.0 m/year. Temperature is set at 293 K. The tube length is 10 meters, variably discretized in 20 segments. The simulation time is 1 year. For examining the effect of global warming on the dissolution of limestone the pH is set 4 at boundary condition for checking the acid rain. To examine the effect of rain intensity, velocity of inlet water is set at 2 m/year. Then, to investigate the effect of temperature change, temperature is set at 303 K. Temperature in the entire region is changed to examine the effect. decrease. Results also show that dissolution is more at the shallow area and it is decreasing towards deeper area. Due to limestone dissolution, underground soil porosity will increase so that more water will be stored in the shallow aquifer but the mechanical strength of the underground dam will be decreased. The percent change of each chemical concentration due to change in velocity is shown in Table 2 . The results show that concentrations of CO 3 2-, Ca 2+ , HCO 3 -and CaCO 3 decrease, while concentrations of H + and H 2 CO 3 increase. The results also show that the increase of intensity of rain, which coincides with the increase of velocity of inlet water, caused the decrease in the dissolution of limestone, as shown in Table 2 . 
Results and Discussion

Conclusion
The effect of global warming on the dissolution of limestone was observed using numerical simulation. The dissolution of limestone increased with acidification of the rain water and increased temperature. Porosity of limestone increased with increase in dissolution of limestone. These findings indicated that more water were stored into the aquifers but mechanical strength of the underground dam decreased. So the damage probability of underground dam was high. Increase of intensity of rain, which coincides with the increase of velocity of inlet water, caused decrease in the dissolution of limestone. 
